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Summary

Recently, the statistical machine translation (SMT) method is very popular for
machine translation. This SMT method uses an automatically calculated trans-
lation model and language model for large translation pair sentences. The trans-
lation model provides the probability that the foreign string is the translation of
the native string and is normally controlled using a phrase table.

However, the phrase table is automatically made; it has high coverage but low
reliability. On the other side, there are many translation word pairs made by hand,
especially in Japanese English translation. These translation word pairs have low
coverage but high reliability. Therefore, we added these handmade translation
word pairs into the automatically made phrase table.

In this paper, we used 130,000 translation word pairs and the phrase table with
added word pairs. As a result of the experiments, we obtained a BLUE score of
13.4% for simple sentences and 8.5% for complex sentences. On the other side,
with the base line system, the score was 12.5% for simple sentences and 7.7% for
complex sentences. We also studied an ABX test. In simple sentences, 5 sentences
were good using the base line, and 23 sentences were good using the proposed
method. In complex sentences, 15 sentences were good using the base line, and 35
sentences were good using the proposed method.

As a result of these experiments, the effectiveness of the proposed method was

shown.
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0 3: grow-diag-final 0 0000000000000 (O 120000)

O |[Jof[[[1111

O 00 ||[ofage|]|1111

0 00 OO0 ||| of age after ||| 1111

000 OO0 00 ||| come of age after ||| 1111
000 00 OO0 O ||| will come of age after ||| 1111
OO0 ||[after ||| 1111

O || will |[[1111

000000000000 ||iwil come of

age after the new year begins . ||| 1 0.0987654 1 9.28785e-05
OO0 ||| come ||]]1111

00 O || will come |[[1111

OO0 ||age || 1111

00 00 ||| age after ||| 1111

O 4: intersection 0 00000000000 0OCOO (0 180000000000O)

O00000O000 |]1iwil come of age after the |||

0.333333 0.000771606 0.1 1.69351e-05

000000000 |]1iwil come of age after |||

0.333333 0.000771606 0.1 0.000152416

000000 00 O || iwill come of age ||| 0.333333 0.000771606 0.1 0.00137174
000000 00 O || iwill come of ||| 0.333333 0.000771606 0.1 0.0123457

00 O 00 ||| will come of age after ||| 0.0666667 0.0277778 0.1 0.000152416

00 O OO0 ||| will come of age ||| 0.0666667 0.0277778 0.1 0.00137174

00 O 00 ||| will come of ||| 0.0666667 0.0277778 0.1 0.0123457

00 O 00 ||| will come ||| 0.0666667 0.0277778 0.1 0.111111
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0.2 0.01 1 0.01 the edge of my coat [|| 0.5 0.02 0.25 0.01
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0000 000 O 0000 ||| flung his coat off ||| 0.5 3.88199¢-08 0.5 6.46865¢-06
00D O 00 ||| the edge of my coat ||| 0.5 0.000296246 0.166667 5.47368¢-13
OO0 0O 000 O 00 ||| hung up his hat and coat ||| 0.0416667 6.7781e-07 0.0833333 4.50333e-11
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driving schools teach people how to drive a car .

000000000000 D0OaO0
he was fooled completely by her sweet words .

00000 DoODoODODO0ODO0OO0OO0DDODOOOooooOo™
the young soldier headed for the front with her photograph at his chest .
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0000000 oOoO0oDO0oO0oOobObDbODboOoOobD o
we hope we will make our home full of love and happiness .

0000000000 DO0DODOO0O0O000O0OO0O0OaO0
he listened to my story nodding his head occasionally .

00 000000000000 DbODbODbO00O0OObOO0OoooD oo
i could not recognize the girl from the vague description of her you gave me .
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0 0O O :Crocus blooms in the spring while saffron blooms in the fall.
doooooo:N1O,TIME20 V3ON4O, TIMESO V6O
O00000:N1in N2 while N4 V6 in N5.

ogogogo

N1:0O0O000 ||| Crocus blooms

TIME2:0 ||| the spring
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N4:0 O OO ||| saffron

TIMES5:0 ||| the fall

V6:00 ||| blooms
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Oo0g o oo

the edge of my coat

OO0 00000 dao

during the morning and evening rush hours
0000000 O0ODOOODOOooOO oo

home-made coats are by far inferior to those made in britain

4.3 0O0O0O0O0O0O0
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000000000 opendatal 000
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1. ggbbooooooboon
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train-phrase-model.perl[12] 0000 000000000000 0OOOOO
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O0000000000DO max phrase length 0 200000

2. N-gram U Q04000

O0000000ON-gramOO0000000ON-gramOO000000OO“SRILM[13]”
goooboooobogsgram0O0O0O000O0OO0O0ODOO0OOOODODOO
000000 Kneser-Ney O 00O “ukndiscount” 00 00O

3. 0004

00000 “moses[4” 0000000000000 OOODOOOOODOOOO
0000000000000 [4)000000000000000 “weight-t”
g “0.s0050000000000000Db0OOD0O0ODODOODbDODOO
O0boooooobOoonbDg “weight-d” 0 020 000000000000
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1. ggboo

D000000000000000000000000000000000
D000000000000000000000000000000000
D000000000000000000000000000000000
N-gram 0000 BLEU[15|0 0000000000 METEOR[16/0 0000

2. 0000000

gboboobobooobodboboobboboboobo o000
gbobogbbogoooboooobooobooobboobboobn
gbbogoboboodbboobbuoobbobboouooobobodobn
gbobogbbogboboogbobooobobbooobboobbogbn
gobbooogo

4.6 UO0O0O0OOOOOODOOOOOOO

gogobbobbodooooobboobbodgooooboobboogd
gogbbobugdb 11g40gdgd

g 1l1: 0ouggd

goooooogn goooooogo goooooogo
gooogo
gooooooo googa goooga
(grow-diag-final)

0o 572,307 120,792 693,099

oo 727,848 130,892 858,740

gbobogobboodbbog2e14530Db0gnouonobognoboooonoog
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U 12. 000ggboobuooobbon

000 O OO0 ||| the edge of my coat |||

0.5 0.00190997 0.25 6.48554e-06

OO0 0 O00oooooooooo|

take the train during the morning and evening rush hours |||
0.1 6.68278e-20 0.125 1.83956e-24

D0 0000000000000 000 ||

home-made coats are by far inferior to those made in britain |||
0.05 8.90443e-29 0.0454545 5.07768e-33

4.7 UOOO0OOOOOOOOOO

1. ggnon

gboooboobobobooooooo0oboboboo0b0bO0bOonbO
gobboboooobobuoooobbbuoooob 1304004d

0 13: 0000 @oOoDoo0oo ,0000)

gooo 0ogd oooooog oooo
g BLEU 0.125 0.130
METEOR 0.389 0.404
gogd BLEU 0.077 0.080
METEOR 0.296 0.303

gbbogobodguooobooobbuoobbuoobbooobobodobn
goboobooogoboon

2. 0000000000

Uwgobboobbbbodddooooob ogooooobooooon
goddgooboooooooobbobbbbbbbbboooogaagg
gooboboobooobooo“gobox"dbooboboooboboooo
goboooboooboobobooobooboooobooo“sbodoe”d
goobobobooobooboboboobooboobooboboo 0og
oo0’goooobobobooobo 4ao0gnoo
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goobog gooo x gbbO0Oo gooo
HEN 3 21 76
goo 5 15 80

gboboogbuogboboogbbbobooobbuoobboooboobn
goobobooogd

5 Uouoboooooonooonn

4000000000000000000D0O0O00DLODO0O00O0U intersection U
goobobbobbobooooooobobobobbouooooobbobboogo
gbooobooboobooboboobboooboobbooboobobon
gogobobbobbobuodooooobobbobbouooooobbobboago
gboobgobobog

5.1 UOOOUOOOUOooboonbd

goobobobbooooooobbobbooooooobobobooboboogd
oob200400800000000000BLEUDOODOO METEORDODO
gogboobugdgno 1sgggd

O 15: 0udggobobbogggboobooggbon
gboogod gog goooog | 10 20 40 84

g BLEU 0.125 0.130 | 0.134 | 0.130 | 0.128
METEOR 0.389 0.404 | 0.404 | 0.401 | 0.402
ERERE BLEU 0.077 0.080 | 0.081 | 0.085 | 0.085

METEOR 0.296 0.303 | 0.303 | 0.308 | 0.309

gbhoooboobobooboooboobboobbo200b00000
godstuuoooooooobbbooooooobboboobbbbooagd
gobbuooobbuooobboobbooobbooobbboobobbood
BLEUDOOOOOO09% 00000 08% 0000000000000
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Ungboudbiloogbbodbb 4budbuogobuogboobobobo
glebodgno

g l6: 0Douoogoooo

gobobog gooo x gbbO0Oo gooo
HEN 5 23 72
goo 15 35 20

Uibogoobbboooobboooooobbodao

5.3 UUuouoboon

lebuogopobobuoooobbbouoodonbo

1. 0oobooobogoonDg
gbooboobobobobbobbo1rbobo
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Ul gboboboboobooboon

00

O00:0 000000 0oOood
0 0 O :he is in a difficult position .

O0000O0O:heisinO OO .

O 00O :he is in a delicate position .

O00:00 000000000 Oobooooao
O O O :he has memorized the entire sentence by heart .
000000 :he gave all the sentence has O O .

0 OO O :he has a memorize all the sentence .

O00:0 00000000 DOO0OO0oD0DOoooao
0 O O :a stranger called out to me .

000000 :i was submitted a voice from a stranger .
00001 was called from a stranger .

goo

0 0O O :ten divided by 2 makes 5 .
0000000000 DODDODODOOO
000000 :if you get 5 to 10 broken by two .
000 O :ten divided by two gives five to you .

O00:0 00000 000O0ODO0DO0bO0o0 0O0boo00 oo o
0 0 0 :you can 't be a fashion model if you are not tall enough .
O00D000O:tishardto OOOOODOOOO not tall .
000 O :it is hard to a model not tall .

00000000000 DOO0DOO00O0oOOooD oad
0 O O :i shouldn 't have gone to see such a movie .
000000 :isee a movie , i should not have to go .

0 O 0O O :we should not have to go see a movie , like that .

2. 00000oboboooooboo
gobbobogoobbobuoooobb sggnoo
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g1 obougoobooboooon

ERN

OO0D0:00 00000000

0 O O :he received severe punishment .
000000 :he received a heavy penalty .
0O O O :he was severely punished .

O0O0:0 000 0 booboobo o g

O O O :he severely reproached himself .
O00OO00O0O:heisaOOOOOO himself .
O000O:heisOOOOOO myself .

O00:00 OO0 OO OO0 0o g
O OO :It will probably not rain .
000000 :it will not rain .

0 00 0 :it rains will not .

goo

oo00:000 00O o0 b o0 o0oboDooogo
0 O O :you may go taking as much money as you want .
000000 :you may have been much money .

000 O :i want to take as much money may .

OO0D0:0000 0000000000000 0OO0OaOD

OO0 00000000 0a0

0 O O :she may get nervous with such a large audience watching her .
000000 :so many people are so nervous i will have to be seen .

0 O O O :so many people have been so nervous i will have to look at .

O 0O O :you can get some allowance if you help me clean the house .
OO00:00 0000000000 0D0O0ObODODOOoDO D
000000 :we will keep you to help me raise pocket money .
000 0O :we will keep spending money to help us to raise .
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Training(MERT)8| D0 0000000000000 0O0ODONO mosesd O
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. development [ O [

development 0 DO 00000 DOO0OOOO0ODOOO0OOO0ODOOOOO4300
OooooobooboobOobobobooobooobobOobobddevel-
opment O OOOO 1000000000000 0O0O0O0O0O0000OO0O0
O000000 development 0000000 1,00000000000000
goboooogo

.obooood
gobboouogdgnb 19gggd

U1 0bogooboboooobobbooodon

gogo 0ogd oooooog oooo
g BLEU 0.131 0.140
METEOR 0.383 0.395
gog BLEU 0.084 0.086
METEOR 0.313 0.325
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U 2000000000000

ERN

000D:00D 0000000 ogoad

0 O O :The children broke the window panes .
000000 :the children fell below the windows .
0 0 0O O :the children broke the window .

0 O O :Next time I will return 2 years time from now .
OO00000O:now OO for two years .
000 0O :i will return to the next two years .

O 0O O :The train will arrive at the station about 4 o’clock .
000000 :the train at around the station , will reach .
OO 0O O :the train arrived at the station at four o 'clock around .

oo

ooo0:00o0D00000bbODbODbODDbODbOOoOO0OoOooOooOoooao
0 O O :five hundred students graduate from this school every year .

00 000 O :this is the name of 500 students graduate school year , and go .
0 O O O :this school is 500 students graduate of the year , and go .

ogod:00 00000 o0 ooooooodoooododaoao

0 O O :the father of my friend drove me to the station .

000000 :i would like to the station by a friend of mine , to your father .
00O 00O :i would like to the station , so send it to my friend ’s father .

od0oD: 000000000 OoboDOo0DbDOoan

O O O :her voice was drowned out by the sound of the train .
00000 DO :the noise of the train was lost in her voice .

0 0 O O :her voice was lost in the sound of the train .
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22



g 21: 0000o0booog

g

ooo:ob0booo0oobooboooooo

0O O O :the continent and the island of japan were linked in the old days .
000000 :he was once a OO0 OO japan and the continent .

00O 00O :japan is linked up to the continent was once .

o00:00 00000 0ODbDbOOoO0
0 O O :global warming is developing .
000000 :the earth is O O they are .
0 00O O :they are warming the earth .

O000:0 0000 0D O0oOdgd
O 0O O :he is in a difficult position .

O0000O:heisinOO0O .

O 00O :he is in a delicate position .

goo

O000:00 00000000 OooOOg Do

0 O O :you can lose weight by reducing what you eat .
0Oo0o0Do0:000 |, and everyone OO O .
0000 :if you eat any O O O slimming down .

000:0 00000 0000000000 0O DbOO0bO 00 O
0 0O O :you can 't be a fashion model if you are not tall enough .
O00000O:tishardto O OO O OOOOO not tall .

0 00O O :it is hard to a model not tall .

0o00:000 0O D0DODO0O0O0O0O0ooOOob0oobao
0 O O :he could have been saved if he had been given medical treatment sooner .
O00000:the OO if he had a narrow escape . 0 0O O
0 00O O :the treatment of the 00 O O if he had .
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